Guidelines are a common and important tool in providing high-quality health care. The National Institute for Health and Clinical Excellence (NICE) guidelines are now being used to set standards for assessing the quality of care in UK general practice, and so the evidence behind them needs to be relevant to primary care.
INTRODUCTION
The National Institute for Health and Clinical Excellence (NICE) is one of the foremost providers of evidencebased guidelines. NICE was inaugurated on 1 April 1999, with the aim of providing independent, authoritative, and reliable guidance on promoting good health and treating ill-health. Its guidelines are considered to be among the best available and are essential reading for those who are involved in the care of patients.
It has been well documented that the provision of clinical care varies greatly and is dependent not only on the illness but also on the patient, the setting, and the doctor. [1] [2] [3] [4] Guidelines have become one of the primary means of standardising care, and play a large role in the dissemination of new evidence and recommendation of best practice. However, interventions to implement clinical guidelines have, at most, demonstrated a modest improvement in the process of care, and further work is needed to consider factors that improve guideline dissemination and implementation. 5, 6 The current NHS drive to link quality to cost efficiency has provided another role for NICE guidelines. In this capacity, guidelines are being used to develop the clinical standards against which the The validity of a guideline depends on the data that are available and chosen for inclusion. In the development of NICE guidelines, the scope is based on an initial literature search and on consultation with stakeholders. These represent the NHS, healthcare professionals, patients, carers, and companies with a special interest in the guideline. The guideline review panel ensures their comments are taken on board. The guideline development group members are then selected, and a detailed literature search and evaluation of other guidelines performed.
NICE guidelines have been assembled from the best evidence available at the time of guideline preparation. Where the recommendations are targeted at a primary care audience, it is anticipated that the evidence will be derived from populations that are representative of the diverse group of patients encountered in primary care. If the evidence is derived from studies in more selected populations, for example, recruited through secondary care clinics, the recommendations may be less relevant to a primary care audience.
The primary aim of the study was to examine the extent to which guideline recommendations aimed at primary care are based on research conducted in a primary care setting.
In identifying the evidence that underpins the NICE recommendations, it is hypothesised that a greater proportion of more recent studies will be derived from primary care and there will be more UK-based primary care studies; hence, the secondary aims were to identify the percentage of studies conducted in primary care according to year of publication and assess the country of origin for studies based in primary care. Further, the primary care representativeness of guidelines was explored by counting the number of primary care professionals on the guideline development groups.
METHOD

Selection of NICE guidelines
The respiratory tract infection, 8 hypertension, 9 and chronic obstructive pulmonary disease (COPD) 10 guidelines were selected for this study, based on two criteria: they refer to conditions commonly seen in general practice, 11 and were the subject of guidelines published by NICE in the preceding 5 years. The respiratory tract infection guideline is aimed at a purely primary care audience, the hypertension guideline is aimed at all non-specialists but is particularly relevant to primary care practitioners, and the COPD guideline is aimed at both primary and secondary care ( Table 1) .
Identifying relevant recommendations
Each guideline was independently analysed by two researchers. Recommendations were identified that were specific or relevant to primary care. The relevant recommendations comprise those drawn up for nonspecialists. Given the target audience for the respiratory tract infection and hypertension guideline, 8, 9 this encompassed all recommendations. To identify primary care relevant recommendations in the COPD guideline, 10 two researchers independently identified those recommendations that were relevant to primary care. Of the 188 recommendations, disagreement arose in eight (4.3%). This was resolved by consensus discussion between the two reviewers. Of these eight recommendations, two were subsequently included in the primary care relevant recommendations. Although a third reviewer was available to arbitrate where disagreement could not be resolved, consensus was achieved between the two reviewers. Of the 188 recommendations in the COPD guideline, 10 97 were thus identified as being relevant to primary care.
Reviewing the original evidence
For all three guidelines, the studies supporting the evidence statements or recommendations were then independently reviewed by two researchers. The fulltext article for each reference was assessed to
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Guidelines are a useful tool in providing universal and high-quality health care. It has been well documented that the research output from primary care is less than in other disciplines, but little is known of the effect of this on the evidence base for guidelines. This study has shown that, in a sample of three NICE guidelines, the evidence base for a significant number of recommendations neither originates from primary care nor is based in a primary care relevant setting. It suggests that guideline authors should include explicit information regarding the extent to which guideline recommendations for a primary care audience are derived from research performed in this setting. 
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establish the study setting and population recruited. The setting was classified as primary care if the study was entirely or partially conducted in primary care. The data were presented as the proportion of relevant studies at a guideline level; hence, where a study was cited for more than one recommendation it was counted only once. Similarly, where the same set of data was used for multiple companion publications, only the primary publication was counted. Again, where disagreement between the two reviewers arose, a consensus decision was made. Where disagreement remained, a third reviewer would arbitrate. To assess the attributes of primary care studies in the guidelines, the year of publication and the geographical locality of the study were identified. Details of the procedures for data collection and analysis are included as Appendix 1.
RESULTS
Primary outcome
Across the three guidelines, 115 recommendations were aimed at or relevant to primary care. These recommendations were derived from 160 studies. Given the differing target audiences of the three guidelines, there was a marked variation in the contribution of primary care research to the recommendations ( Table 2) . As expected, in the guideline aimed purely at primary care (respiratory tract infection 8 ), 80% of the studies were primary care based. In the two guidelines aimed at mixed audiences (hypertension 9 and COPD 10 ), only 26% and 67% respectively of the studies used to derive the primary care relevant recommendation were based on research conducted in primary care relevant setting.
Full consensus was reached by the two reviewers on all of the respiratory tract infection studies analysed. For the hypertension studies, the two reviewers were unable to agree on the setting in nine (27%) of the studies. In one study, this was resolved after review of the actual study protocol. In the remaining eight studies, the third reviewer, in discussion with the original reviewers, reached a consensus decision. Three of these studies were allocated to primary care and two to secondary care. It was not possible to allocate the remaining three studies -two because of lack of information and one because of difficulty in locating further study details.
After the initial independent review of the studies in the COPD guideline, 10 there was disagreement between the reviewers on 23 of the 116 studies (20% of studies). After discussion between the two reviewers, consensus was reached on six studies: four of these were allocated to primary care and two to secondary care. In discussion with the third reviewer, consensus was reached on 14 studies: four were allocated to primary care and 10 to secondary care. Again it was not possible to allocate three studies, due to lack of information regarding the setting.
Secondary outcomes
Characteristics of studies included in NICE guideline recommendations. Just over half of all studies were published in the 5 years prior to the guidelines publication. In the decade prior to guideline publication, there has been little difference over time in the proportion of primary care relevant studies (Table  3) . Studies set in the UK made a greater contribution to the recommendations in the three guidelines compared to other geographical areas for both primary-and secondary-care-based studies (Table 4) .
Members of the guideline development group. Five (12%) primary care professionals were listed out of the 41 members of the guideline development groups for all three guidelines. A GP and primary care tutor were part of the 14 members of the hypertension guideline development group. A professor of primary care and a lecturer in primary care were members of the ninestrong guideline development group for the respiratory tract infection guideline. One GP was present on the 18 members of the COPD guideline development group, and an additional consensus reference group was formed that included a professor of primary care and a GP.
DISCUSSION
Summary of main findings
In the three guidelines assessed, the research used to P Scullard, A Abdelhamid, N Steel and N Qureshi generate the recommendations aimed at or relevant to primary care did not always originate from a setting that is representative of primary care. A large interguideline variation exists, with the contribution of primary care research ranging from 26% to 80%. Guideline development is only as good as the pool of evidence available on which the recommendations can be based. The NICE respiratory tract infection guideline is exemplar of a NICE guideline informed by primary care relevant research. 8 In contrast, in the current NICE COPD guideline, only 26% of the studies used to derive the primary care relevant recommendations were based in a relevant setting. 10 As perhaps would be expected in a British guideline, the locality of studies with the greatest contribution to the evidence were UK based. This was true for studies undertaken in both primary and secondary care settings.
The difficulty in determining the setting of some studies was surprising, given the clear requirements in the CONSORT guidelines to record this. Many studies only vaguely referred to the setting; for example, in the COPD guideline there were 25 studies that listed the settings as only 'clinical centres' or 'the setting was multicentred'. 10 Which evidence is selected for use in a guideline will always be a matter of debate, but if the volume of evidence that is relevant to primary care is small then a significant bias may be an unavoidable occurrence. However, it is known that if clinicians do not have confidence in the evidence base for recommendations then they are unlikely to change their clinical behaviour. 12 It is possible that even when there is limited primary care-based evidence, the involvement of primary care representatives in guideline development groups may support their implementation, and all three guidelines had GPs involved in their development.
Strengths and limitations of the study
To ensure the robustness of data extraction, the study data presented here have been collated after analysis of each guideline independently by two researchers. From this, a consensus view has been taken. Consensus varied between the three guidelines (percentage agreement; respiratory tract infection 100%, COPD 80%, and hypertension 66%), primarily due to difficulty identifying the setting of the studies. Even after arbitration by a third reviewer, the setting of six studies remained unclear. While an agreed procedure was developed for data collection and definitions, it should be acknowledged that there is still a potential for observer bias. Further, given that only three guidelines were reviewed and the results varied by guideline topic, it is not possible to comment on the generalisability of these results to other guidelines.
Comparison with existing literature
Primary care research has often been viewed as the poor relation to secondary care academia. It has been proposed that improvements need to be made to the output of primary care research and the number of indexed family medicine journals, and also there is a need for expansion of practice-based research networks. 13, 14 Askew et al noted that in Australia, GPs make up 38% of the medical workforce, yet in the years 2000 to 2007, only 3% of publications came from primary care. 15 This compared poorly with hospital physicians who number only 15% of the workforce but are responsible for 72% of publications.
Concern has also arisen about the accessibility of primary care research. In this study the proportion of recommendations derived from primary care relevant studies has not improved with time. As early as 1993, a register for randomised controlled trials in primary care was proposed, after analysis of 5 years of publications found that only 23% of randomised controlled trials conducted in or directly relevant to primary care were published in primary care journals. 16 More recently, concern has been expressed about the limited number of family medical journals listed in the journal citation reports and the effect this has on impact factors and availability. 17 There is, however, some indication that with improved funding and the emergence of primary care research networks, the output and quality of primary care-based research is starting to improve. [18] [19] [20] However, despite this, the anticipated trend that more recent primary care research would contribute to recommendations did not emerge from the findings of the present study.
Where relevant data do not exist, the guideline development group must continue to assess if research from other settings is generalisable to the setting of the target audience. This approach and its pitfalls have been well documented. 21, 22 High-quality randomised controlled trials use strict inclusion and exclusion criteria that may not reflect a typical primary care population. A primary care population encompasses extremes of age and severity of illness, with a lower probability of significant or severe disease than would 
Implications for future research and clinical practice
This study found that there is a significant variation in the use of primary care evidence to derive the recommendations in three NICE guidelines. In view of this, these recommendations may not always be generalisable to primary care. Further research is needed to assess the use of primary care research evidence to underpin recommendations aimed at primary care, from NICE and other sources of authoritative guidelines.
Guidelines that suggest recommendations aimed at primary care should strive to use evidence that is from an applicable setting, and it is anticipated that this will usually be from a primary care setting. There is a need for more primary care research to increase the evidence base for those conditions commonly seen in primary care. However, research conducted in primary care does not guarantee that it is representative of a primary care population. Conversely, secondary care research may still be applicable to primary care populations. We suggest that guideline authors should include explicit information regarding the extent to which the recommendations in a guideline are derived from research performed in an appropriate setting. This clearly requires that the setting and population of a study should be included by authors and journal editors on publication.
Payment by results, through the Quality Outcome Framework (QOF), has now become a significant part of primary care funding, and NICE guidelines are now being used as a standard with which to judge clinical care in the QOF. However, the continued use of these standards in the future may become controversial unless it can be shown that the targets arise from evidence based on populations and settings that are typical of primary care.
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